Isolation of the maize Zpu1 gene promoter and its functional analysis in transgenic tobacco plants.
By screening a genomic library of maize, a 2.2 kb 5' flanking fragment of Zpu1 gene, encoding the pullulanase-type starch debranching enzyme, was isolated. Promoter fragments of various lengths, including the full 5' flanking sequence (-2267 to -1) (Z1), a 3' deletion (-2267 to -513) (Z5) and three 5' deletions extending to -1943 (Z2), -1143 (Z3) and -516 (Z4) upstream of the translational initiation codon (ATG), were fused to the GUS reporter gene and introduced into tobacco. When these constructs were tested in transgenic tobacco plants, seed-preferred GUS activity was observed in pZ1-transgenic lines. In pZ2-transgenic lines, the GUS activity was not only restricted to seeds, but was also detected in calyxes, petals, stamens and mature leaves. At the same time, negligible GUS activity was detected in roots, stems, young leaves, stigmas and ovaries from the transgenic tobacco plants, which had integrated the full isolated sequence of Zpu1 promoter or its deletions. Deletion analysis indicated that the promoter contained a putative positive cis-regulatory element and the proximal region (-516 to -1) was essential for directing the expression of gus reporter gene. Analysis of GUS activity during the fruit development and seed germination suggested that Zpu1 promoter is active both in starch anabolism and in starch catabolism, which is consistent with the function of the endogenous gene in maize. GUS activity in leaves under light and darkness confirmed that Zpu1 promoter functions in the starch degradation of photosynthetic tissues in the dark phase of the diurnal cycle.